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(54) ELECTRIC FIRING TRIGGERING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
electric firing triggering device having at least one 
electric receptacle for inspecting a resistive heating 
element forming the triggering device in a short time 
without increasing the size. 

SOLUTION: The electric firing triggering device has two 
firing head sections 16, 17 each comprising a thermal 
reaction powder and a resistive heating element. Two 
resistive heating elements are built in an electric circuit 
having three electric joints 3, 4, 5 one of which is 
common to both resistive heating elements and two 
other electric joints are connected, respectively, with two 
resistive heating elements. Three electric joints are 
connected with a power supply means from a controller. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an electric pyrotechnic explosion machine possessing two ignition heads (16, 
17,116, 117 and 21 1 , and 21 2, 302 and 303). Each of said two ignition heads (1 6, 1 7,1 1 6, 1 1 7 and 
21 1, and 212, 302 and 303) It has a thermal reaction powder and a resistance exoergic element 
(407,408). Said two resistance exoergic elements (407,408) It is included in the electrical circuit 
possessing three electrical connections. One of said the three electrical connections Are 
common to said both resistance exoergic elements (407,408). Other two of said electrical 
connections Respectively, it is the electric pyrotechnic explosion machine which is connected to 
one of said the two resistance exoergic elements (407,408), and is characterized by connecting 
said three electrical connections to the electric power supply means brought about from a 
control unit. 

[Claim 2] Each of said three electrical connections is an explosion machine according to claim 1 
characterized by consisting of pin members (3, 4, 5,409,410,41 1). 

[Claim 3] It is the explosion machine according to claim 2 which said electric power supply 
means consists of electric leads which have three connection wires, and is characterized by 
connecting each of said three pin members (3, 4, 5,409,410,41 1) to one of said the three 
connection wires. 

[Claim 4] Said three connection wires are explosion machines according to claim 3 characterized 
by being inserted in the interstitial segment material which constitutes a plug configuration with 
said three pin members (3, 4, 5,409,410,41 1). 

[Claim 5] Said two resistance exoergic elements (407,408) are explosion machines given in either 
of claims 2-4 characterized by connecting with said pin member (3, 4, 5,409,410,411) electrically 
through a means of communication. 

[Claim 6] Each of said three pin members (3, 4, 5) It consists of a solid metal part (10, 11, 12) 
and a hollow metal part (13, 14, 15). Said resistance exoergic element with which the die-forming 
member (2) covered partially said three pin members (3, 4, 5), and was contained by each of said 
two ignition heads (16 17) The hollow metal part of said pin member (3) common to said two 
resistance exoergic elements (13), The explosion machine according to claim 5 electrically 
connected to one hollow metal part (14 15) of said other two pin members (4 5) through two 
conductive metal bars (20 21) which extend from said ignition head. 
[Claim 7] Said electrical circuit consists of circuits of three conductive band material 
(404,405,406) formed on printed circuit supporter material (401). Each of said three conductive 
band material (404,405,406) It connects with one of said the three pin members (409,410,41 1). So 
that one of said the three conductive band material may be common to said two resistance 
exoergic elements (407,408) and ******** of said other two conductive band material (405,406) 
may be connected to one of said the two resistance exoergic elements (407,408) Said two 
resistance exoergic elements (407,408) It is fixed to said printed circuit supporter material (401). 
Each of said two resistance exoergic elements (407,408) It is covered by the corresponding 
thermal reaction powder contained by the cap (209,210) which can explode. The cap (209,210) in 
which said two bursts are possible The explosion machine according to claim 5 currently partially 
fixed to the wrap die-forming member (202) in said three pin members (409,410,41 1) and said 
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printed circuit supporter material (401). 

[Claim 8] Said electrical circuit is an explosion machine according to claim 7 partially covered in 
the layer of an insulating varnish. 

[Claim 9] Each of said three electrical connections is an explosion machine according to claim 1 
which consists of electric wires. 

[Claim 10] Operation of the electric pyrotechnic explosion characterized by using the explosion 
machine of a publication for either of claims 1-9 lighting the pyrotechnic gas generator for the 
passenger of an automobile. 

[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention treats more the electric pyrotechnic explosion machine 
meant for the safety in an automobile in a detail about the field of a pyrotechnic explosion 
machine. 
[0002] 

[Description of the Prior Art] Generally an electric pyrotechnic explosion machine consists of 
two conductive pin members held by insulation of a die-forming member in the predetermined 
location, the top edge of these pin member is connected by the resistance exoergic filament 
contained by the ignition head, and the bottom edge of these pin member is connected to the 
power source. 

[0003] Such an electric pyrotechnic explosion machine is used for formation of the equipment 
for lighting the pyrotechnic gas generator which means expanding the air bag for taking care of 
the passenger of an automobile widely. However, the equipment with being general-purpose for 
reaching and lighting/or a progressive pyrotechnic gas generator It connects with suitable 
detection equipment. The flow rate and/or volume of gas for example, in order to make it 
possible to suit the property of a collision, and various parameters like strength Generally, it 
consists of two or more explosion machines, each explosion machine needs the electric power 
supply to itself, and this makes cost and occupation space increase considerably. 
[0004] The international application public presentation WO 97/16695 is indicating the explosion 
machine which has two ignition heads and one electric plug socket which enables cost and 
occupation space to decrease certainly about the general-purpose pyrotechnic gas generator 
possessing two independent combustion chambers. In the first operation gestalt of this explosion 
machine, an electric plug socket has two special resistors built into the switch bridge possessing 
four switches, and four switches can be switched by the pair and built into the switch circuit 
which forms a diode circuit. In the second operation gestalt of this explosion machine, the 
electric plug socket possesses two different resistors attached in an electrical circuit and 
juxtaposition. However, the automobile manufacturer wants to enable inspection of the value of 
each resistor built into the explosion machine for a short time by letting continuously the test 
current generated using the electronic control for insurance pass, in order that [ however, ] the 
node electrical potential difference of the diode used may be too high and may be dependent on 
temperature in the first operation gestalt of an explosion machine — the resistance of two 
resistors — dependability — measuring highly is impossible. In the second operation gestalt of 
an explosion machine, in order to make it possible to inspect to each two resistors which have 
different resistance, it is required to change the current strength offered by the electronic 
control. Use of two different resistors makes the number of required phases [ in / this is 
comparatively complicated although it realizes, and / the assembly of an explosion machine ] 
increase, and makes a manufacturing cost increase as the result further. 
[0005] 

[Problem(s) to be Solved by the Invention] It offers that the resistance exoergic element which 
completes an explosion machine cheaply [ this contractor ] and greatly by that cause for a short 
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time can be inspected, and is still asking for the electric pyrotechnic explosion machine which 
has only one electric plug socket which obtains a guarantee of the electric dependability of a 
resistance exoergic element as the result. The purpose of this invention is filling this demand. 
[0006] 

[Means for Solving the Problem] The electric pyrotechnic explosion machine possessing two 
ignition heads by this invention has the following descriptions. 

i) Each of two ignition heads has the thermal reaction powder and the resistance exoergic 
element. 

ii) Two resistance exoergic elements are built into the electrical circuit possessing three 
electrical connections, one of the three electrical connections is common to both resistance 
exoergic elements, and other two are connected to one of the two resistance exoergic elements, 
respectively. 

iii) Three electrical connections are connected to the electric power supply means brought about 
from a control unit. 

[0007] In this way, through the electric power supply means, three electrical connections of an 
explosion machine are common as a whole, and are connected to the well-known control unit at 
this contractor, respectively. In practice, each of three electrical connections is connected to 
the separated electric path which is included in a control device, and the control device 
possesses the switch which can be opened and closed. As the result, a control unit sends 
ignition directions of the configuration of an electrical signal in actuation. 

[0008] This is one side, and if this switch is not closed yet, it will close one switch in the electric 
path of the control device connected to the electrical connection of an explosion machine 
common to both resistance exoergic elements. 

[0009] Moreover, both two both [ one or ] relevant to other two electric paths of a control 
device are closed on the other hand. It makes it possible to make it explode only in one selected 
ignition head, or to make it explode continuously simultaneous in both ignition heads by whether 
these two switches are open or it has closed as the result. The electrical signal which consists 
of the pulse current to which the stored charge was emitted or adjusted enables one or two 
selected resistance exoergic elements to generate heat according to the Joule effect next. 
These elements cause that a corresponding thermal reaction powder ignites in itself. 
[0010] In the non-operational test of an explosion machine, a control unit lets the very weak 
continuation electrical-and-electric-equipment inspection signal which makes it possible to 
inspect two resistance exoergic elements pass. Each of these electric inspection signals is one 
side, and is obtained by insurance by closing the switch in the electric path of the control device 
connected to the electrical connection connected to the resistance exoergic element which is 
another side and is inspected in one switch in the electric path of the control device connected 
to the electrical connection of an explosion machine common to both resistance exoergic 
elements. 

[0011] In addition, the above-mentioned electric pyrotechnic explosion machine which possesses 
only two ignition heads for simplification is spread to the electric pyrotechnic explosion machine 
possessing at least two ignition heads, and has the following descriptions. 

i) Each of two or more ignition heads has the thermal reaction powder and the resistance 
exoergic element. 

ii) Two or more resistance exoergic elements are built into the electrical circuit possessing at 
least three electrical connections, one of the electrical connections is common to two or more 
resistance exoergic elements, and other electrical connections are connected only to one of the 
resistance exoergic elements, respectively. 

iii) Two or more electrical connections are connected to the electric power supply means 
brought about from a control unit. 

[0012] Supposing this explosion machine has three ignition heads and each of an ignition head 
has a thermal reaction powder and a resistance exoergic element, in this way, three resistance 
exoergic elements It must be included in the electrical circuit possessing four electrical 
connections, one of the electrical connections is made common to all three resistance exoergic 
elements, and other three electrical connections are connected only to one of the resistance 
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exoergic elements, respectively. The approach of this explosion machine of operation is the same 
as that of what was mentioned above in all other points. 

[0013] According to the first alternative configuration of this invention, each of three electrical 
connections consists of a pin member. Preferably, an electric power supply means consists of 
the electric lead which has three connection wires, and each of three pin members is connected 
to one of the three connection wires. It is advantageous that three connection wires are inserted 
in the interstitial segment material which constitutes a plug configuration with three pin 
members. According to another description of this invention, two resistance exoergic elements 
are electrically connected to the pin member through a means of communication. 
[0014] according to the first suitable operation gestalt of this invention — i — each of three pin 
members can be divided to a solid metal part and a hollow metal part. 

ii) Three pin members are partially covered with the die-forming member. , 

iii) The resistance exoergic element contained by each of two ignition heads is electrically 
connected to the hollow metal part of a pin member common to two resistance exoergic 
elements, and one hollow metal part of other two pin members through two conductive metal 
bars which extend from said ignition head. In this way, in this suitable operation gestalt of this 
invention, a means of communication consists of two conductive metal bars which extend from 
each of two ignition heads, is constituted beforehand, and is maintained dismountable. 
Furthermore, the existing usual ignition head is usable. 

[0015] According to the second suitable operation gestalt of this invention, i electrical circuit is 
constituted as a circuit of three conductive band material formed on printed circuit supporter 
material, and each of three conductive band material is connected to one of the three pin 
members. 

ii) Three conductive band material is common to two resistance exoergic elements, and two 
resistance exoergic elements are being fixed to the supporter material of a printed circuit so 
that each of other two conductive band material may be connected only to one of the two 
resistance exoergic elements. 

iii) Each of two resistance exoergic elements is covered by the thermal reaction powder 
corresponding to each which is contained by the cap which can explode. 

iv) The cap in which two bursts are possible is being partially fixed to the wrap die-forming 
member in three pin members and printed circuit supporter material. In this way, in this suitable 
operation gestalt of this invention, a means of communication consists of the circuit which has 
three conductive band material formed on printed circuit supporter material. Preferably, the 
electrical circuit is partially covered in the layer of an insulating varnish. 

[0016] According to another configuration of this invention, each of three electrical connections 
consists of electric wires. Each of three electric wires has the second edge connected as 
mentioned above to the first edge connected to one of the three connection wires contained by 
the electric lead which is one side, for example, is brought about from a control unit, and the 
hollow metal element or the printed circuit supporter material in which three conductive band 
material was formed alternatively which is another side and was contained by the die-forming 
member. 

[0017] This invention relates to the operation of the electric pyrotechnic explosion machine by 
this invention, in order to light the pyrotechnic gas generator for the passenger of an automobile. 

[0018] The main advantages exceeding that in which this electric pyrotechnic explosion machine 
is existing are as follows. By use of the single electric power supply by which use of the electric 
lead which it is one side using such an explosion machine for a pyrotechnic gas generator 
general-purpose and progressive, and suitable, and replaces with two electric power supplies, for 
example, contains three connection wires is realized, it is another side, makes it possible to 
reduce both cost and occupation space by use of the same resistance exoergic element, and 
carries out decreasing a routing counter required for the assembly of an explosion machine as it 
is possible. This explosion machine provides this living contractor with enabling connection with a 
well-known electronic control. All of being the need in order to realize this are connecting each 
of three electrical connections of an explosion machine to the independent electric path which 
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said electronic control's separated. Furthermore, especially the thing for which it is one and two 
gas generators which have such an explosion machine in each are connected to the same 
electronic control is advantageous. This is because this kind of assembly replaces with four pairs 
needed when using two gas generators which have two explosion machines equipped with the 
separated electric power supply in each and needs only three pairs of electric paths. Two 
suitable operation gestalten of this invention are explained below with reference to 10 from 
drawing 1 . 
[0019] 

[Embodiment of the Invention] If 3 is referred to from drawing 1 , the electric pyrotechnic 
explosion machine 1 by the first suitable operation gestalt is illustrated. Three pin members 3-5 
which this electric pyrotechnic explosion machine 1 consists of die-forming members 2 of one 
which consist of the adhesive resin on the basis of a thermal melting solution polyamide, and 
constitute three electrical connections of an explosion machine by this die-forming member are 
covered partially. Still more specifically, the die-forming member 2 is one side, are a part for the 
long and slender tubed part 6 which possesses cavities 7 and 8 at each edge, and another side, 
and has a part for the tubed outside tee 9. Each of three pin members 3-5 can be divided to the 
solid metal parts 10-12 and the hollow metal parts 13-15. These parts are the separated 
elements. Each of two solid metal parts 1 1 and 12 has the top edge joined to the first edge of 
the corresponding hollow metal parts 14 and 15 by soldering etc., and the solid metal part 10 has 
the top edge joined to the body of the hollow metal part 13 by soldering etc. It has the intention 
of connecting with the electric power supply means by which the bottom edge of each of three 
solid metal parts 10-12 which are the edges which are not covered with the amount of [ of the 
die-forming member 2 / 9 ] tubed outside tee is not shown in a drawing. The hollow metal parts 
13-15 are covered by part for the long and slender tubed part 6 of the die-forming member 2, 
and each of the long and slender cavities 7 and 8 for a tubed part 6 of this die-forming member 
2 has contained the second edge of one side of two edges of the hollow metal part 13 or another 
side, and one side of two hollow metal parts 14 and 15 or another side. Although two ignition 
heads 16 and 17 are fixed to the die-forming member 2, these edges are usable, so that it may 
not be covered by the die-forming member 2 but may state below. 

[0020] Two ignition heads 16 and 17 are perfect identitases mutually, and, thereby, only one of 
the two ignition heads 16 and 17 is explained. The ignition head 16 consists of bases 18 which 
generally have the resistance exoergic element with which the thermal reaction powder has been 
arranged, and the thermal reaction powder is held in the predetermined location with the cap 24 
which was fixed to the base 18 and which can be exploded. This thermal reaction powder is one 
side, and is divided to the basic powder on the basis of styphnic-acid lead, and the promotion 
powder which is another side and consists of the mixed powder of nitric-acid boron and a 
potassium nitrate, and the single basic powder of a nitrocellulose. A resistance exoergic element 
consists of resistance exoergic band material formed of the print secondary circuit currently 
indicated by U.S. Pat. No. 5544585 or the correspondence French country patent No. 2704944, 
and these description is included in this specification. 

[0021] The base 18 has the lobe 19 which extends by two conductive metal bars 20 and 21. It 
has the intention of these two metal bars 20 and 21 being inserted in two hollow metal elements 
13 and 14. With the specific configuration of the open end and lobe 19 which were prepared in 
the cavity 7 for the long and slender tubed part 6, this lobe suits completely to a cavity 7. 
[0022] Thereby, it has the intention of this explosion machine 1 being especially built into the 
tubed pyrotechnic gas generator with which coaxial arrangement of two or more combustion 
chambers was carried out. 
[0023] 
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[0 0 0 8] cnil M*<0Stri^^*lC^ 

vmn.mv&iz&vz.—zxDx-iy?-*, ^jdx-(7^ 

[0 0 0 9] £fc, ffi^Tf, $iJtSPSBWft!!©-^>(7)«^ 

-So ^©MltbT, ^n^-'^CDX'f -y^MV^Tt/i 
5^HUTV^AM:J;oT, — otiWMISlL.tz&Xm. 

mffiLx&M2&2>z.zi f^enfctf 

[ooio] f&m^$^mum\z^-r. mmmm 

im\zm^mmnm.8n£mn&m?. zn^^nm,^ 
mn<D^ti^n\t., -^x% m^(Dm.m^mwmiz^m 
X- & % ^mmommmm^mm z nx n mwmw<D 
ma.mmz&i-tz>— ^cDx-f-y^*, &^£n 

[ooii] Jq*.t\ ffi^-fboDfe«6»c-^7S:^o^gi 

m^^m-ri>m^mizm^&^n. mm.mm.nn- 
-Di-i. m%sDt&in.mmmm\z#mx&'o. m<Dm§s.&m 
mt. ^n^n. m.mmmmm<D—^&f^mm^nx 

zntuz^m^mmtiftx^z. 

[0 0 12] Z\(D&m$%W. MZ.it. 

n^?n, }g^i^sig©-^^W'\gii^$ns, cog 

[0 0 13] *S!^«)^-e<)^^-^«fCJ:n«, H"P 

<«. H^ro&jg^-f ^^#-r^.«»i 



I 
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'vjf A$n-5di*t#ftJT»5. *§gBJl©*>'5— o©4# 
[0 0 14] #'»9§©i&-©#afc*M»IBfc«kn«, 

i i) Mj&f&mmz£.-ox=.-Dv>\z>%t>itfi)mft&)\z.m io 
i i i) -ooji!tj*c»»o-tn-tntciRjW*n*a*i3fi 

[0 0 1 5] *ffiWW»— o»a»:3!|Jlug|BK«fctlti, 

i i) =t3<0*«tt*»*«-t3e!)«trt3BJ»»Sllfc*a-C 
i i i) -"^c75j6tn:^^3RcD^tl^n«. 56S»nJ*g& 30 

i v) --rxDmrn^imtt^vyzfit. =-o<D\±>mwt. 

-So 

[0 0 1 6] *^K<Ot>'5— t3©^!KCJ:n«, HO© 40 

to- ^>^«MSnfc^-iSgB<i:, te^T?, IS 

[0 0 17] B»*©**#©fca©5»cl5S 
@»S§©^^S{cH-r«,. 50 
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[0018] £©*$ajkii&B»»©S!#TS'b©*tt 

«T* Jit Soffit U jB»»©ia*4iTK:&S&I@ 
[0 0 19] 

Hits s * — # © si j*»ffi*r 2 a» s 

©tr>««3*»6 5o-tn-€ r ntt, <fsfe**«»i o~ 

12i, 1 3~1 5 t^SCiAJTt 

msb^-i i, i 2©^-n-en«, MJSfs 

i4. i 5©s§— mm^\zA,j£mi&\z&*)&&znfc 

±m*m*#is* fss&wwa- 1 o a, *^&jngi$#i 

TV^^S8SB-Cfe« = 0©4'*^S^l 0-1 2©-?- 

7, 8 ©^-ft^fttt, "fffi^JRW^-l 3©-0©<Sgg© 
— *Xttffi2F£. — -D<Dtp&&m&ftl 4, 15©—^ 

tt. ^fiK^ge«2T«fctlT43e-r. J^Tt^S«k-5 
fc, Sfig^gB#2^--r3©^SgBl 6, 17SB£t 

*>©K£gffl*niE-e&5. 
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[0 0 2 0] —~2<D&'XmM 16, 17 \ZR^\Z%±m 

-emr^o, -•zxD&'xmmi 6, 17©- . 

6*t7^2 4 J; oTBf ftT^*. Z 

5 4 4 5 8 5^Xtt*t^H#ffm2 7 0 4 9 4 4-SffC 

[ 0 0 2 1 ] 1 8 tt. -OCIIMSM 2 o , 
2 1 f'JcoTMSE^n-SggffigBl 9 **LTV»5. Cft 
f,roo^IM2 0, 2 1 «, r-^ot^ISil 

3, i 4^f AsnscttfiHsnTus. ttifttiffi 
««#6©£«7K:i!ttte^fciip*«Rtf$5W«i 9 

^fttfci^t, £©SSfflgBte. $i7^i;l 20 
•£-T-5<k-5 K&oTi^S, 
[0 0 2 2] ^tlK^O, HOiBflHgltt. ftHk 

[0 0 2 3] 0 4S:^5S#Rg-r^<h, 
«»»KlJ:*t>5— 0 1£*0^ 
*n. COjE»«l 0 ltt. MMMMtUrs K**fl|£ 

&&a&£#tj*-r •sHowtf^as** 1 0 3~ 1 0 swrnft 30 
1 0 9 *^-r-o<ofii«?§mgE 1 0 7 , io8t^ti 

[0 0 2 4] Ht?©t!>SB$J 1 0 3~1 0 5 ©^-n-£-*tl 
tt. f*^iS|!»l 10~1 12t, 4>$Mff»ll 
3-11 5t^«-tt6n*. C t>tl<DffiftU%\<DWmT* 
afe-5„ Zl OO^^JSSBiM 11, 11 2©^-*i^n 

a. »iK-r * 1 14, ii 5©sg-sgB~- 

MSB^l 1 Ott, 1 1 3 ©^'sKiA^tt 

ttl 0 2©Rag«Sg&l 0 6 WlCfiilTI/i&^EoO 

**&JB8B# 110-112 ©^•n-€ r n©Tfi!i^a5«, 

Si^tlT^S. 1 1 3 — 1 1 5tt, 

tRS^l 0 6-C«*3*lT*D, ffij^ttlSSl 0 7, 10 

8©^-n-en«. tt»s*««»i 1 3©--3©$885©— 
^'Ritm^t. =.-o<Dq>&&mMfti 14, 11 5©— 
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tt, I«Wi 0 2tatiftTi5f 1 T, roojg^cS 
«116. 1 1 775t@^$n^>Clt$Bl|g<i:T^. 31 tl 

**. xhe±. mm, A'xm&i 1 6 a, mm^imu 
ik^^&*-rs*^i i 8t*fbTw. ;r©*2&i 

»SWl/T^*. i:ns©#«tt&*MMJtt. -O© 
+ ffi*JR«»l 13, 11 4^jfA<*n. *2S&JBS&# 

« 1 1 8 ffittg&ttffi 1 0 7 ©fi5tt«]|&gB#- 

[0 0 2 5] Zl©je»Sl0 1fcfc. Wfc. «ft®jKSH£ 

PQ 1 0 9**» ::©«fc3JS:jB»«l 0 1 Sr. jKjft£ftt£«l 

K-r -s o> amttt+Agm i o 9^#^t-a 
-&pjfgTS.a 0 -^©«s&^©*n-t*n«, --zxd&'X 
mui i6, ii 7©— *x«te^*iR^-r-2.. 

[0 0 2 6] -*-C8 6SO!7S, ffcfrTEl 8 Xtf 9 * 
*I^®»S2 0 1, 3 0 l*«0^$tlTViS. C©S 

stv^ffAs^©«^**-rs^u>hiHiK 

3?}#glW4 0 1 #>£.JgjE££tlT^*. 01 0*ftl:#l 
t«t, d©^«5«4 0 1 *«0^$nT*D, d©3^ 

-y A*-Ao©xtf*->w^e»Pi&sn-c</>£. n—« 

©H-P©^3i#«tt»*r4 0 4-4 0 6**, 3fe**«»4 

o i<Dm^mii¥-mzT®mm4 o 2±tcyu>hs 

n, J6—#*t4 0 4»4*#*J:0**»»cS<, ffi©— ^ 
©M4 0 5, 4 0 6 ttHtSIESStlTVi-S. 

[0027] --z>(Dmm&mM4 0 5, 4 0 6 ©^-n^ 

till ffi%bft:&tt3MMtff*4 0 7, 4 0 8OT1-5 
*mtt#«4-0 4C««$nTlr»*. H^©#«tt^*f 
4 0 4-4 0 6 ©-5-tl-entt, 3£J#8B*r4 0 1 left* 
nfce>«»4 0 9-4 1 KB^'#(7fl:J;oT8 
dSntH*. 3iJ*«*f 4 0 1 ©Tfi'J*B4 0 2 tt, 16 

T?««i5B*5*4 0 7,4 0 8«i«^*hTH*$#» 
tt4 0 1©gB^-i, ffi^THO©fcf>gi5*j4 0 4-40 

6 5&«»«$tiTirs*3t»aMt4 o i ©sc»tfc*^, a 
fenfcaanrw*. 3t»gp«4o nt - ^©sta 

5SKIII4 0 7, 4 0 8©-?-n-€ : tHc^l6]-rS7tgS4 1 
2,4 1 3£WLT<^-5. 

[0 0 2 8] fCH6&tf7*#If*t, —fr<»Mfc 
M&tt2 0 2A»S»J«*n*:iB»«2 0 l^BwStlT 
C©g®S«. -*TT, z:^»©lgtrif8f?*S*4 0 
7, 4 0 8©«lD#WgB«-*^^T3tKf8E**4 0 1 
■5IBfi^(««»»2 0 3 t, ffi^tf, HO©bf>ge#4 



( 6 ) 

9 

0 9-41 1 ©fiS©— «£«3*ffl1«tt#ft»fl-2 0 
4tt*LTl»*. -^©j«i>cBI«2 11, 2 1211 
«8flTt&&:**y:7 r 2 0 9, 2 1 0 tZWmS tlfc&M'X 

12 0 7, 208 K:«*n&a*^c*T?'€-n-€ t n«ton 

fc=^>©7tg&4 12,41 3*^i^$nT^5. —-3 
©SS§{pTffi?S;^r^yy2 0 9, 2 1 0 ©^n^*tl©5HP 

m&mmtt 202 ©«««r»tBtt«8» 2031:1 

WKEbfet)©tlRl#Tab-5o 10 

[0 0 2 9] #tH8Rtf9S#»t*t. 3d$g&#4 
Oli. =-D<Dmn&Wtt 4 0 4-4 0 6L —-p(Dt& 
8t»»ftR*4 0 7. 4 0 8 h*^±\Z&.ommffi^)7 

1 0*&*lJ$£n&BNt8 3 0 l^HwSnt 
W*. $!/£Jgffi#3 1 Ott. — ^T-RSttSSB 3 

1 It, ffi*T«t»*ffilW3 1 4*a-r-0©fg}«??tBlfi5 
3 12, 3 1 3 i*#bTV><5. ra«!R»ag3 1 ltt, 
HO©bf>gB*?f 4 0 9 — 4 1 1 ©g£©— gB£g-pT:fc 

0, -^©IBittRtfcBgBS 12, 3 1 3©-€-n^*ltt, & 20 
*§IgB3 0 2, 3 0 3 «4KMbT^«. clxfirooj* 
*5pig|S 3 0 2, 3 0 3(1 — ■Jj-vm^ikm 3 0 4, 3 0 
5i, ffi^T{Egii^»3 0 6 li1Z#Vt&E.lz1fiJXm&1* 

Kj&!km-c j tn*tiifimt>tut?tw>4 1 2, 4i3*>e 
«fie$nT*3 0, ^nea^©^©-ft;¥fig^«tffa?b 

fct»©iH«TJ*4. ■?-n j ?tlt-'a©|^SJS^©— 
o£J|OrtT5=:^©?Kgi^B;&***yy3 0 8, 3 0 9 

«. 3g»«»4 o i i:ffEsn4iDiM«tt, *n 

■ftl. ***r*1B!ttSSttl»3 12,31 3fcJ:r>T»b 

ftTv»*. 30 

[0S©fS#ifelft^] 
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[02] s i (c^$nfce*si©H^©tf>gB*f*a3 

[0 3] H2Kj*SttfcH-2®£>ffitt£S59j&*8 
*f0r:-3©fc!>8S»SaS¥B I I I- I I I 

[0 4] *»9i©JB-OJWi«c3(iaS»llKJ:*%)5— P 
©m»i*CliC®®ii©0 5(:43tt^¥® I V - I Vfc» 

[0 5] H4C**nifciBjWg©¥EV-VK:rao&»r 
[0 6] *«W©*r.©»3t»:5fei6»!gR:«fc*««^X 
[0 7] 0 6tC^Stlfc®^|g©4 1 ^¥®V I I -VI 

[0 8] *%m<ow,—<D&mts.'&mmmz&z>%5—- -d 

©«^jkX^jS»Sg©0 9fC*3^-5TSV I I I - v I 

1 Ifcj&ofcWffiiEiBH-e**. 

[0 9] B8k:*3n&S»«©¥H I X- I Xtc^o 
fc»f®^®0-t J afe-5. 

[010] H6~9fc*anfce»«KJRttstifc:/'j 
[#-^©1&bj] 

3, 4, 5, 409, 410, 4 11— tf>SB*J 
10, 11, 1 2-«t»**JR«» 
13, 14, 1 5— 

16, 17, 116, 117, 211, 212, 30 
2 , 3 0 3 -&'Xm& 

2 0 9. 2 1 0-«g!PTtg^-vy -f 
4 0 1-yU > M3»£«PH5** 
404, 405. 406 •••*«{£*# 
4 0 7, 4 0 8-&ttftMaHk 



[03] 



[07] 



1 B 





#98^1 1 -2 4 1 9 0 0 




